THE detection by radiology of definite pulmonary disease, despite the absence of physical signs, is now becoming increasingly recognized, and all competent authorities are familiar with the " silent lesion " in a widespread disease like pulmonary tuberculosis. I propose in this paper to deal principally with the subject as it affects the early diagnosis in war of minimal pulmonary tuberculosis in presumably healthy recruits to the services, to war industry, &c., not omitting certain non-tuberculous pulmonary diseases and cardiovascular diseases detected in the course of such routine mass examinations. In relation to cardiovascular disease W. A. Jones (1940) in a survey of the results of routine chest X-ray examinations of Canadian recruits states that " while the contribution of radiology to the early diagnosis of silent clinical pulmonary lesions is generally accepted and is so well known as not to require discussion, it is not so generally accepted that X-ray methods of measuring the size of the heart are immenselv more valuable than clinical methods and that, in fact, percussion is no longer considered an accurate method of cardiac measurement ". Jones states that as a result of his survev this view is amply confirmed by the number of enlarged hearts discovered by X-rays after they had been passed by medical boards as normal in size.
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Pulmonary tuberculosis is, however, the most important chronic infectious disease affected bv war, and in spite of all recent advances it is still responsible for the highest death-rate in young adult life. The influences of under-nourishment associated with the food problem, overwork, prolonged physical or mental stress and strain, are responsible for the infected becoming the clinicallv tuberculous. During the Great War of 1914-18 statistics show that some 25,000 more deaths, mainly confined to young people occurred than would have done, had the 1913 death-rate continued, and, according to the Annual Report of the Chief Medical Officer of the Ministry of Health (1920) , the greater industrial emplovment of women was in part responsible for this increase. From the figures so far obtained and from one's own general impression gained in clinical practice there is evidence that the death-rate is already increasing in the present war.
In young adolescents in particular early pulmonary infiltration mav be completeilv asymptomatic; in a large proportion of cases physical signs mav be entirely absent. In this age group more particularly, even extensive lung changes may be accompanied by few clinical manifestations. The great obstacle in the past to the early discovery of pulmonary disease has been the fact that patients have rarely visited their doctor until confronted with symptoms, by which time some 75% of cases are moderately advanced. Under present conditions patients are only referred to Out-patient chest clinics when symiptoms are manifest and not more than 500 of cases are detected while the lesion is minimal.
It follows, therefore, that improvement in earlv diagnosis, a vital necessitv despite all recent advances, with a corresponding improvement in the recovery rate, must depend upon the ¶ecognition of the disease before it has produced svmptoms of impaired health. In future diagnosis must accordingly be considered in two groups of the population (a) the symptomatic subject referred to the physician (in the past he has been our principal concern), (b) the apparently healthv asymptomatic subject whom the physician must go out to seek. As Sir James Mlackenzie (1919) in the " Future of Medicine " has stated: of the four stages of disease we must concentrate on Stage I, the preclinical asymptomatic stage.
Just as chest radiologv can contribute to modern knowledge of many diseases of the heart and lungs, mass chest radiography may in the future have an even greater part to play, particularly in the sphere of preventive medicine. Periodic health examinations, already familiar in America, will demand the close association of the agencies for preventive and therapeutic medicine, hitherto poles apart, and possibly the medicine of the fulture, which will require also to be more intimately connected with social and economic conditions, vill have as its main object the maintenance of health rather than the cure and palliation of disease.
Case-finding programmes will need to be instituted, the purpose of which will be to detect as rapidly and as economically as possible significant intrathoracic lesions. It has been the experience of many observers in Europe, Australia, America and Canada and more recently in this countrv that mass X-rav examination of the chest offers the bestknowvn single means of detecting shadows of such lesions in presumablv healthy people and by this method, according to the population group selected, from 0 5'S, to as much as 5% have been found to have minimal lesions. It must of course be recognized that thev are macroscopic and, when they are detected, the finer diagnostic procedures will be needed to determine their exact aetiology and clinical significance, for, although the tubercle bacillus is the commonest cause of such pulmonarv lesions, other diseases of a non-tuberculous nature may cast radiological shadows closelv simulating pulmonary tuberculosis (Davidson and Ellman, 1941) .
The methods available for mass radiography are:
(1) The fuill-sized chest radiograph.-This is probably ideal but, apart from being a lengthy procedure it is far too expensive for mass examinations. This, in itself, has been a reason for the limitation of radiological surveys in the past. I was, however, able to make an examination of this tvpe in a contact service from which the following noteworthy figures were obtained: Of 2,681 presumably healthy subjects, known to have been in contact with cases of, for the most part, open pulmonary tuberculosis, 257 (i.e. 9-6%) vere discovered to have lesions and of these 181 were significant and required treatment (i.e. 67 -/5S, of the total number of cases examined). It is of interest to note that in at least 650/, of the abnormal cases clinical examination alone would have failed to detect anv lesion. It must, however, be remembered that in a selected group of contacts this examination is likelv to be particularly fruitful from the point of view of results. A further point of interest arising from these figures is that abnormalities in the cardiac silhouette were primarily responsible for the detection of five cases of mitral stenosis, two of aortic incompetence of rheumatic origin, eight of hypertensive heart disease, and two of specific aortitis, all of these in symptomless persons. In other words, in the course of a mass X-ray survey, in addition to the pulmonarv lesions mentioned, 17 cases of cardiovascular disease were discovered (i.e. 0.63°0) (2) Senzsitized paper inistead of an X-ray film. This is a less expensive method, although the cost is still relatively high, and interpretation is not, even at the best, very reliable.
(3) Flutoroscopy or screeninig.-With an experienced observer this method is an inexpensive and accurate means of detecting macroscopic lung lesions and certain cardiac lesions. Indifferent results can frequentlv be ascribed to failure to wait for dark adaptation. Fellows and Ordwav (1937) in a studv to estimate the accuracv of this method as opposed to physical findings in the maiss examinations of policv holders of the Metropolitan Life Insurance Companv of America compared their results with full-sized film controls and found that in 2,603 examinations 870/, of pulmonarv lesions were detected by fluoroscopy. Assuming, as thev had, that the direct film reveals 100°/, of lesions of pulmonary tuberculosis their resuLlts were: '3
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Revealed by X-ray ... ... ...
100%
Revealed by fluoroscopy ... ... ...
87%
Revealed by physical examination ...
36%
Revealed by symptoms ... ... ... 33% In the medical division of this company some 25,000 physical examinations, supplemented by fluoroscopic chest examinations are made annually.
In an analogous investigation of 3,229 screen examinations which I have made during the last few years with control films to try to determine the accuracy of the method I found that in 94% of cases the interpretation of the screen findings coincided with the interpretations of the films. While therefore the method is not infallible, it is rapid and economical for mass examinations. On the other hand the physical risk to the examiner and the absence of a permanent record are pronounced disadvantages.
(4) Miniature screen photography is in my view the most practical, reliable and economic single means of detecting intrathoracic lesions in large groups of presumably healthy individuals. It has been used extensively in several countries and has excited great interest in this country since the war owing to its possible application to the examination of recruits to the Services and, as I believe, of female adolescent recruits to war industry. Its possible extension in peacetime to the periodic health examinations of adolescent industrial workers, to those engaged in certain trades where the pneumokonioses are common, and to groups of the population where pulmonary tuberculosis is high, especially in a contact service, opens a new and extensive problem in the domain of public health. Certain results of such surveys of the ordinary population are already available and it cannot be doubted that the method more boldly applied, ensuring as it does more accurate diagnosis, will effect a considerable saving to the State in the cost of treatment and pensions where a disease has been wrongly diagnosed, a not infrequent occurrence in the exigencies of war and rapid recruiting, when a purely physical examination may be made without ancillary aids. Since the Great War, there are cases still receiving pensions for presumed lung tuberculosis which is in fact, non-existent. On the other hand some of us are seeing cases of pulmonary tuberculosis, passed in this war by recruiting boards, who had lesions before they joined the Forces. .. .. 0-55% CANADA.
Canadian Army. Jones, 1940 (up to April, 1940) ..
.. 1% approx.
GREAT BRITAIN. Royal Navy. Dudley and Fitzpatrick, 1941 (47 .. 17-9% This method of mass radiology has been adopted in the selection of volunteers for the Australian Expeditionary Force and has been extended to the permanent military forces and garrison battalions (Cooper, 1940 , in an examination of 9,000 recruits found active pulmonary tuberculosis in 055%). Galbraith (1941) in a valuable communication reports a further extension of this work and the results of 100,000 examinations by this method. 1 in every 100 showed X-ray evidence of active and latent lesions, 1 in 200 of active tulberculosis, 1 in 400 of non-tuberculous lesions and 1 in 1,000 had cardiovascular abnormalities. In this country the results of the pioneer work of the medical personnel of the British Navy, recorded in a report on the examination of 18,000 subjects (Dudley and Fitzpatrick, 1941) show that among 7,000 trained men and the remainder new enltrants there were 47 active cases of pulmonary tuberculosis (i.e. 0 26%) (Table I) The present technique of miniature screen photography has been gradually developed since 1896 when Bleyer in this country discovered a means of registering the fluorescent screen image on a photographic plate. It was not, however, until 1936 that de Abreu of Rio de Janeiro first recorded this application of the method to mass examinations, and its practical and routine applications have been made possible by the tremendous improvement of recent years in fluorescent screen and lens construction and in photographic material. For miniature screen photography the activated fluorescent screen image is photographed on a small 35 mm. film and the camera used is one such as a Contax or Leica with a lens having an aperture of F.1 5 and 2 in. focal length. In the study which we made, for the technical aspects of which Miss Clark of the technical and radiographic dept. of Messrs. Ilford Ltd., and her staff were responsible, the Contax camera was placed at one end of a light-proof tunnel, at the other end of which was a Levy-West ordinary yellow green I fluorescent screen. A stationary grid was attached to the tube side and the whole was mounted on a stand which allowed of vertical movement. During operation the unit was placed in front of the X-ray screen, the camera to screen distance being 34%2 in., the tube to screen distance 30 in. later increased to 36 in., and the exposure time varied from 0-2 to 0-4 of a second. For rapid exposure of 200 cases per hour it is important to have:
(a) Linked control of X-ray exposure, camera shutter and movement of the film in the camera. The actual exposure technique has also been detailed in a previous paper. The miniatures can be projected to almost full-size but 10 in. x 8 in. or 12 in. x 9 in. is the size of choice for reporting on them. This involves work in a dark room and the process of viewing and reporting can prove a tiring process. It is, however, possible to examine up to 200 films per hour. I agree with Dr. Shanks (1941) and others that the films should, for preference, be viewed by a team of two, i.e. physician and radiologist, and that for recruits to the Forces a miniature photograph should in the future be part of the medical board examination. Ultimately, this diagnostic aid will be considered as necessary and as important in a general overhaul as routine examination of urine, blood-pressure, &c. In order to assess the practical value of miniature screen photography, Clark, Cordiner and I, working as a team of technician, radiologist and physician, have co-operated in an experimental study with direct radiographs as controls. We recognized at the outset and emphasized in a previous paper that it is no less important for the miniature film to be technically satisfactory than the full-sized direct radiograph, since without such techniical exactitude correct interpretation is not only impossible but is fraught with danger and would have a prejudicial effect on what we believe to be a valuable method for mass X-ray surveys.
We have therefore collaborated with a view to deciding on the most suitable type of negative to meet the requirement of correct interpretation. The initial work, undertaken by Miss Clark, involved the examination of more than 300 subjects and was followed by the examination of 60 patients attending my out-patient chest clinic. The films of these 60 patients, together with 20 presumably healthy subjects (miniature and full-sized radiographs) have been interpreted by Dr. Cordiner and myself independently. Our results have already been recorded. Our interpretations of the indirect and direct films were practically identical in all but 8 cases. In 1 case the direct radiograph revealed a lesion unsuspected in the miniature (a small apical pneumothorax). In 4 cases the fullsized radiograph disproved the presence of lesions suspected in the miniature two of which, although suspicious, were regarded then as probably normal. Of the 3 remaining cases an Assmann focus suspected on the miniature was confirmed by the direct film, a suspected active lesion in the miniature was disproved by the direct film, and the exact nature of a suspected basal lesion was revealed by the direct film.
Subsequently, through the courtesy of Miss Clark, Dr. Poulsson of the Norwegian Medical Service and Dr. Courtney Gage, I investigated by this method, again with direct radiograph controls, 601 cases of Norwegian recruits, mainly from the Lofoten Islands. I was able to see the miniature and direct films of almost all the cases and record my interpretation of them. My findings were then compared with the independent interpretation of two radiologists, Dr. Courtney Gage, Director of the Radiological Department, St. Mary's Hospital, and Dr. Poulsson (Clark and Poulsson, 1941, have just recorded a detailed and more extensive series of cases).
Results of analysis.-The films of 601 recruits were examined. Of these 550 were unquestionably normal and my interpretations coincided exactly with those of Dr. Gage and Dr. Poulsson. 29 lesions were suspected in the miniature (4.83%) and con- Australian army recruits (100,000), (Galbraith, 1941) . . 0-12%/o
Recruits to Canadian Services up to April, 1940 (Jones, 1940) (Ellman, 1941) ..
055%
Examinations of contact service of 2,681 (Ellman, 1941) 0 64%
The limizitationzs of the nmethod are obvious but the main purpose of the miniature film is to serve as a diagnostic sifter and not as a substitute for direct X-ray films or for clinical, bacteriological, or other investigations. As Cooper rightly emphasizes, enthusiasm for a relatively cheap method of detecting pulmonary lesions must not be allowed to outstrip caution and thus do harm to a valuable advance in preventive medicine and particularly in the control of pulmonary tuberculosis.
SUMMARY
Some results are recorded by (1) full-sized radiographs, (2) fluoroscopy, (3) miniature screen photography. The most practical means of carrying out mass X-ray examinations of the chest is by miniature screen photography. From personal experience of an investigation of this method with control experiments I would say:
(1) For correct interpretation miniature screen photography demands a technically satisfactory film which involves the co-operation of technician, radiologist and chest physician.
(2) Aliniature screen photography makes an invaluable contribution to the detection of preclinical asymptomatic pulmonary lesions in the presumably healthy population. It can, therefore, add much to the prevention and control of pulmonary tuberculosis in war by the examination of recruits to the Services and in peace by the examination of selected groups of the population, such as adolescents in industry, where pulmonary tuberculosis rate is high and in certain trades where pneumokonioses are common.
(3) The method has its limitations (as has also the full-sized direct radiograph). Lesions detected are macroscopic and their discovery by this method must not preclude the use of the finer diagnostic procedures.
(4) The extension of the method to the sphere of cardiology in the detection of asymptomatic, preclinical, cardiovascular lesions among such examinations is noted.
(5) Serial examinations by this method as a preventive measure is advocated and its general adoption in routine health examinations is urged.
Students should be trained to concentrate not, as in the past, purelv on established disease but also on the preclinical case vith a view to preventing disease. This is best done bv co-ordinating preventive and therapeutic medicine.
[For the purposes of comparison a series of films were shown of the miniature radiographs enlarged to 10 in. x 8 in. together with the corresponding full-sized direct radio- THE galactose tolerance test has been widely used to test liver function since its introduction by Bauer in 1906, and very divergent opinions have been expressed as to its clinical value. I shall give some results obtained with a recent modification of the test in which the blood galactose is estimated after the oral administration of 40 grm. of the sugar. This method depends upon the use of yeast to remove blood glucose. The alternative methods which depend upon the estimation' of either urinary galactose or total blood-sugar both have certain disadvantages, and it appeared that the test in this new form was worth a further trial in jaundice, in view of the encouraging preliminary results already published.
If liver function tests are required in cases of jaundice, it is usual to distinguish toxic from obstructive jaundice. This may be difficult both clinically and pathologically, so that we even find a classification of jaundice proposed by Rich (1930) where no distinction is recognized between the two, which are classed together as regurgitation jaundice. But even admitting the difficulty of demonstrating any consistent differences in the bile pigments in the two conditions, either by the van den Bergh reaction or by any other procedure, the more usual classification of McNee (1922) is still to be preferred because it is so often of vital importance to know whether the jaundice is the result of mechanical obstruction which can be removed, or of hepatic necrosis which cannot. The best method would appear to lie not in a refusal to distinguish the two types, but in studying a function of the liver unconnected with the excretion of bile, such as the glycogenic function. We might reasonably anticipate a greater disturbance of the glycogenic function in the toxic than in the obstructive type.
In this series of 48 cases of jaundice the diagnoses given are those arrived at on clinical grounds by members of the honorary staff of Westminster Hospital and of King Edward VII Hospital, Windsor, to whom my thanks are due for permission to investigate their patients. In the obstructive group, the details are fairly complete, being based on operative findings in 18 out of the 24 cases. The toxic group are necessarily not quite so well established, but a full clinical examination had always been undertaken, including cholecystography in many cases. Moreover, complete recovery occurred with medical treatment in most of those cases labelled common infective jaundice. Cases in which the diagnosis was at all doubtful have been omitted. With reference to the controversy over the existence of two types of common infective jaundice (" catarrhal jaundice ") as suggested by Hurst and Simpson (1934) and disputed by Cullinan (1939) I may point out that all the 17 cases of this condition showed impairment of glycogenic function
